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(54)Titlc: METHOD AND APPARATUS FOR CONTROLLING MAGNETIC PARTICLES BY PIPETTING MACHINE 
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(57) Abstract 

A method and apparatus for controlling magnetic particles by a pipetting machine to carry out 
a pipetting processing for the collection of magnetic particles, their separation from a liquid, 
re-suspension by suspension with high accuracy, high sensitivity and high reliability. A separation 
region, where a magnetic field acts, is disposed inside a liquid passage connecting a distal end 
portion to a reservoir portion. When a liquid suspending the magnetic particles is allowed to pass 
through this separation region of a pipette portion for sucking or discharging the liquid, the magnetic 
field is applied to the separation region through the side surface of the liquid flow passage so that the 
magnetic particles are attracted to the inner side surface of the liquid flow passage and can be 
separated from the liquid. 
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/i^'&^CB^^E^!!LS/^•3^->^*^gP 4 8 3 CckoT^^$ns TAJ 
. TBJ . rcj iZ^i&mXi&^m tt ^^m^^<Dfzl6iZ, 

f&mo^miznt>n^^m(D^&<Dtzi6iZ'j;!i>w^if^riix^-^x^ m 
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Bj > rscj (D^mj^^ hwt^^i^ii^vizm^'r^xomt^ 

5 -eoflbom^t UTIi. l^-7t (HOLE) (C2«S© 

r^mi. S^m2j ^^at. ^ll©S^jK^j£<5Ci:©m/T^ 

■fr 6 c "e^#^-r -5 c *-<T' ^ ^ i: 9 ^iifiJc ^ nr l> -5 o 

>&h-^'y h^-yT^^POail^SP^ 1 1) T'^T9 C ir^UTV^ 
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5 ttl^o 

h 2 9 o^T^m^nmr^^o 
25 «rM-t>-9-{ci:o. i^m=^nizmmbtif}<ih^m^noo 

ttz, ±leJE:fJ•fe>•t^cD^t60^llffl^:LT. ±^^l|gB2 3(C|feg 

t^TMS;{><^Tt>n5;&^ ^m<DS.t<^-\'^ti:m'^iz{t^mf)<^m^ 
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tix^W-^^tz-rz tfj^+^'fw^^tiio zn^B±ntzi6iz^ 
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15 ©ft^{we«eoTff t)nso 

-r^t. B«Eft^l^^)l?tffSP 4 8 2 li. ^Jx.{i9- i/- h^&N"^ 

20 zrs 1 2^T'*'«*o. ^isgort^. ^monm. a. ^4®. 

ZZXs Xf-y T'S 1 -Xx-y 1 2©S^li> ^ 1 1 laCD^ 
25 :^BST{i, «[La{c3ti^t>. :^ - h 'J i^^H 2 5 ©m^®7t (C 
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h 2 9^I^TLT. 4 ^©y X;UN(w f^-y h 5^ «y 7* P ^^^^ ii: 

2 9li4^0yX4^N;il^(^l^^^fe<^Ci6f1Ft-'5o 
-etT. ^^jx-.y h 2 9 Sc;/X{iXx->> 3 2©^i|j(Cct 0 
15 . iiJ[©f^.y hf-^y :/P^ffll.>T. ^«:WSSB2 7 cDr)t^cd^«: 
^Uf)^^^mM<D^ 1 ©«^tt:^iS3ILcn^:«7- h »; y i^mn2 5 

h y i^^S2 5 (4:^«i:) ©i!is*"«m^©ia:Pt(r^-r 

25 ^ yZfS I a <D^ 1 ®^^|:Col^T©'r >4^a'^-^3 > 

©B^P^^fiJffl tr. ^^-^^--y h2 9Sa^Xf-->?32 ^^S&^ii: 
^2©^(*l^ol^T©flfe©M©*- h >J -y i^^S2 5 {Iol.^T 
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la 1 3 (a) li. 2X'r«yyj* ( 2m(0Kmi!)^nt>ti^mm) © 

Xx«y:/S 2t?. h 2 9 (i. ^ 2 ©^f*CD ACDMSi^ 

10 n/^:^- h U ^^112 5 tr<S^$ nTl^/cM-^j^E^iie tf^ h 

15 hf-«y:/p©?i^ii8S 1 1 ©^f^ffidgESinrn^fc^ift-r^o 

•t^-mLWn^l\U hf'-yT'PC^MmJSSP 1 1 a^ilig 

•r<5^§(r. hf-«y 7'P©^fiiJ(rSei9:$ny;ia:&M©m:^ 

(ickoTilB^fiCiilS 1 1 ©I^M®(cMm^n§o ±12^-^20 
?K©^5liS$ li> :^T©S^jg^*iS5l$n/; t^C. 'e©TMA^ffi:5 
M©Tffii:(^l;U'^>'l'^4*'6 J:'5C. ±ge^^y h^-;^yP{riS?l 

25 ^l^<ii'^^Beii. h U >^WII2 5 ©1^ I TtCRt^tK^nrgf 

* t * * 2>:©^ 2 Tt-^ t>n^o 

tT&^t. SI iCi^-Tck^C. rig^if:^ 1 ^iso J ©:gBC77r 
1 *^jtoTl^'5©T> X-r7>^S4T\ «#|ii§g^#BS Xxv 

4 0 



wo 97/44671 



PCT/JP96/01333 



zfs 5 ciitro 
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^5tl^CDi5fe^«^^lSBIb. ±IBi:l^-©#)lT?K14«i:«t^2 0 

x-y 1 1 aT. ±m^m 1 0 7t(r^^$-a:, X-r yT/S 1 2 T' 
-y h 2 8 ©illJSfig^i^^o 
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I i S ^ © M ^ C b t © t -r -5 C -c- § ^ ^ 

15 m2mmm 

20 >y h 6 6. Sc;PMT7&'^±Ti&LT> ii^©±7 t h >©lt 

25 ^&Cfffi^i*«[^0«c^>&^T^ C 4^*^t>4-6^^J.- 
!y h 6 6 tTt>5o 
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m 1 5 (C^f h U i^^SI 6 3 li> 

(OSSBB nrti. ^x-tf. smoKi]<Biii^tiXi^^o 

mmsm<Dn(Dot>. -y^omch^Kit. ^^m^mom^m 

o 

itT4fla¥tfirse^j^nT:io0s ziij^ffl?X5 3*^3fe^iiy^^-7 h 
aij^jL^y i> 6 5 {t^mo£>'mt<u\.^o ±ie4^o^a^-'y h e 

{i. ^^m^^^y h 6 5CD{4iill. ft'^ffiH© 2 IS©:^ - h 7 

ZOm^MK^ ZO^mt. ^fM© 2®©ft!l^ffl7t 5 3 ©ii 

commits -mi mot/ - h y t^^^z 2 {c^Fto^m. iSfe^ 
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15 7 8 ^^UTl^$o CCD*i*:||S7 9 Cti^^flJ^ j.- h ( 

PMT) (iHX-TJ^it^ S^oT. ffl!I^C-^(.^T(ia!I^l^fflOSil^ 

»:tt>n/w*- h U y i^§ll7 5;&>'6Mgeit$n/c^||7'l/- h 8 1 
. SC^f- yZfy -J ^ 1 K iiifism^^ \y «y 7 3 . Sa^:^7 - h >; 
>^^S§7 5®^^iC*rt£:L/c^ft:^iiX^-r'5^<*:^l|gP7 4 
25 {^btlTl^-So 

Xx->?8 Oirti. igiS^II7 6, 7 1 •hm\^ ^tiXK^^h 

O'C) O^aigfti^t^SitCM^-r'SC t;{>^T^-5o ftfeOSi)I^SI7 7 
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10 1^ 4 

gg(r*f tT£:&®:^i6iSc;±T®:^i6i(r^iiinitB/i^a^-y h 

9 7. Ra^^m^^^y h (PMT) 9 6 ^iix.Tl^6o 

h 9 7R:}^^mm^^-j h 9 6 (Cot^Tlim 1 <D 

±E^IUR?&I® 9 5 li. 0 1 8(r/T^-r ^WfJ^mUf)^ 
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ItifKy hi" y^P ^U^t^'f- y-fU^^d 2fj<WCif^n. ftbCD 
10 ^19 7!iMS 2 2 {rS-:Jlr>T. *:J^^.0IJIC1^-5SS 1 0 0 <om:$: 

:^mmmizm^mmcr>um^ii. mt^^m. see;. Y>+a^- 
m 1 9 7!jm^2 1 iZTTi-r^oiz, z<Dmmmiz^.6^m i o o 

15 . ^i^laHl 0 0 (Cgf-f ©^fjai^fT-? C P USJ>V * "J l 4 

0 ij-h^) y i^^s 1 5 1 ommomTF^mmm^^ommmo 
(Dmm^n-Dmffi^ 1 4 i ms&fj - h u i^^sitis^iR 

SHI 5 \ om^xT'-i^ \ 3 1 04''i:Mrigt>:;^cDigcf^$n7t/< 

K^UJMaSlSPl 6 6 t. -^wrso 

(OMR) . 70^ f-x>f x^'. CDROM, 
^m^ii^nof^) yirmmm^^t^K^:>2U 1 4 2 <i:. f^y 

vmmomm^no \^^y v^m.mmu \ 4 3 m^xx-i^ 1 
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1 3 1 (Dm^tR 1 5 4 izwff^uun^'v^^t'-i^ouuum^n 

oU&mmU 1 4 5 l«IEPMT©«iJ8iI^tf 9 PMTMfflISP 1 4 
6 ^^-r^o i^. 02 W-^ 1 7 2{i. ^m^^y hOX 

=^lE:gB^ii-5 A:bSP 1 4 7^^LTm^$n/;^iC*f 

5 1 izm-r6mn^Hbfz:ti-h i 5 1 ©9 -^^^-r-s 

^«it^#IS: 1 7 0 ItiiaPMTMailSU 1 4 6 ^^LTIf ^n/c 
15 ^m^Plif-r6)l?tff#Sl 4 9 t> A^'m)35c$nT^>-5o 

ffl i: 1- e g ^ ^ -r ^ B CD 9 ^ ^ ^ ^ 6 li g { C -7 - :7 ^ «■ I J 5 C i: 
CPUSC^j^'^rU 1 4 0 {Cck 0tllfiSc$n/^S*8m^#S 1 7 Oli. 
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t^^^tif^mu iznitst ^ - h «; ^ i^mu i 5 1 <£-H«ieiii^;^x 
4 1 £D®ffic^i8-r'<§:«7~ h u i^^is 1 5 1 ^^m^o^s^m 

5 mit^ii. ^^WMlwS-^V^T. BuiBI3exf-~i^ 1 3 1 A 
P 1 1 0*>e> 1 o-To^^rSJIBcD:^- h »J »y i;^^ 15 1^. 

10 ZCD^^iZ LT. SmtiiJ- h >y i^^g 1 5 I ® IfTiBIUfex 7^ 
3 1 --©^*i7&^'^7-r^ BUEC PUSC^y ^ 'J 1 4 0 0 
m^{ci:oT. ^^IlIfe;^f-->? 1 3 Hi 1 m^LX. BtiE^<-=i 
- K^IRgp 1 1 5 (i. - h 'J «y >>§f| 1 5 1 O'^t'^C.^CiffiNjjKc 

15 cntrckoT. llriBC PUSO^^ ^ U l 4 0 CD5!iS^N':J'->ia^ 
#19: 1 4 8 (i. m^m^ntz^t- h U -y i^WS 1 5 1 iZH^tltz 

K{rs-^^^T. ^muomm. ^m^mwi-r^o 

'J^tl<tiCtX$>^o 

25 . \r><ou-v^) ^y'j^m\z-D\,^x<D^mi3<%T'r^tx^ ^mti 
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3> (ii^asts) (Dtzibom^v&o. ^oma. f^yhi^^y 

5 l^l;:^or5 A^ffll^SC i:A<T^T>''o ACD^ai U^HOiS 

20 <DX$>6o 

BP-^. ^ P X n ' I , g I ' , T*^o 
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o 

15 mfi^y^m(Dmx^mu^^mt^o f^ti^mmomoii^mi. 
Mxnt>ii^^m<Dm^<DnM^fsimwm(Dmi&^fo^7^^o^m 

20 ©^Batfc^ii-^^e 

25 ":^031i{CF tG^*<*5 tfSo 

fi?>l;?.lf> 1 •;'yT{i, Jig A(CoV>T(i, 1 5^i4:, 3gg 
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i i}^<h. H^Xf - 1 3 1 (U^-r ^r^d. - h U 

15 H^-rso 

Cov>T 5 *-ro 2 IiIMS^^f -5 <J: 9 So 

> i^(**^^@-rso 

^iiSMiK7&^ 3 om^ofsLm^n'? x 0 (i^^-r So 

25 omS. ^^Xe 1 ®^-&<:(i. liBE04^i*:i:. 

C©J:-5{rLT. ma^N*3^->^^#l9: 1 4 8 li. m^^n/c]® 
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. iK^ft:i:m^ft:<£-^^ni:i>^^1{C||^-r '5-^Cc;^^i^^l^(:?^^£-r 
-C«>0> C©«bMi:LTIi. tfiW.. tjif^. mm. DN 
10 A. RNA> m-R N A ^ /cli:/^ ;^ 5 F^CD^feg 

fi{c>t;^g/j:T>r 7 h-:/. i^^, ffc^l^Tfe. m^fcJfgTfc^ H^fk^n 

m±'j;i^mt£^{^^mm^=f^i6^mi\s.f^^{z^itLris^^ m-^om 
20 tt^mt^xoizmmt^zttmtbi^o ccd^-^, 

25 SJ[^J©-7>r ^d:/u- h^^(C}|5fi!^LTfc^t^o C CD v >r □ :f ^ _ 
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m (D m m 

20 Sii:^^o 

^mmomi^mmizB^m^nxi^^zt^nwLtt^m^oi^ 

mx^mm^i L^iht ^mmizis\.^xm^{^^'^^mmt x 
oizm^^tixi^^zf^^mtt^m^of&m 1 ibmsoi^ 



5 4 



wo 97/44671 



PCT/JP96/01333 



20 ^'^f^^BTntiozt^wmtt^^ikmzx^m^i^n.i' 

1 I . [f^y hUlt. ^m^^y hiZlStif'bnfz 1 Xlt2m±(D 

( c le is $ n ^ ^£ «i( r ci: ^ m (I: ^ 0 $f J an :^ j£ o 
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o^m. f4it> ^m. WSJ?. mwL. mmmL<immizx%m 
mo^mmomi:^^w^^t^m7r^mm^AtiL (s i o o) . 

5 mni^di>^^it^^^\H^^mmL (s i o i ) . mm^titzm^^ 

-y^^ML (s 1 0 2) . mB^mmxu^^^m^^izn 

9 (s 1 0 3) z t^nwLtrim^(Dmm iibmi i cdv^ 

M*^ t^a^fFffl^&i? L ^ 7t lilt < fzi6izmmMcomm^n 
^m^mzMt?>mm^noum^^t. ^^t^^mm^z^ 
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ht. msimM^(D^\-mmiztibxiEmmm^tEizmiffz 
mmm.t. mmmm^mB^mm^izi^mmn^it^m^mmm 
St. h(DmnF^^m^j^wiByx;itmB 
h^y:ft0mfsi^t^izm^m:Bmmmm(omB}:f^y 

^t^^&mz^:hmii{^wf-(Dmmi&^o 

©isffli 37!jmi 7 (Di>-rni)^{zmm^nfc^&miz^^m^ 
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1 9. mi^wn-^mmm^uti^^mo^Mi^^n, miamiZ'^'m 

15 ©wii. iici. ^m. mm. mm., mm^^ b < ummmiz x ^ 

i)^WL ( 2 0 0 ) A:^^n/c|^rle^&^1tS{c«^^^T> 

suff (c^^^^^/cC^t^l^^^li?tff•r^^t^l^^)i?lif#s (201 

2 0 2 ) fria^s-aiaxtiBiiESSi^jt^girstL. 
^->mnmm^m (2 0 3) t^^t^zf^wwit-t^m 

25 ^^o^jaai^So 

22. mm^-vtbx. m^(Dmiz\:fKy huojftm^fj^^fi 
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2 4. mmmmMmmmvUt. tikw^^t^m^iziEm^mm 
-r^ui^^^m'^^izmi^^tixi^^z t^^st-r-sn^o 

^0iBffl2 4 oi^rtiir^izBrn^titz^mmiz^^m^i:^^^ 
15 2 6. mmmit^^^t^m^^^mPL. mwm^iz^^, mmm 

WLtt^^^ommi sjbmmji^ommz zoi^-rtiij^izmm 
^titz^mmizji^mni^m^omm^mo 

o 

2 8. 0r^^«:{Col>T. ^3-181. StS. «fe^|^^CD#iiST 
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[i 9 9 6¥i 0^28 0 (2 8. 1 0. 9 6) mmmmm^m : mm^mm^<D^m 

1 -3 0{li&rLv^lt5}!:(7)^®al -3 6{iStife;t^ixfc„ (9M) ] 

it ^ CD ®1 gg 

ffis. m^. mm, «s^u< 
momit^^^^t^mTT^^m^xtiL (s i o o) . A:^^n 

mtimyfiP^^^m^b (s 1 0 1) . mm^ntzm^^ff^^izm 

(s 1 0 2) . fjie^amxtit^is^isi^iffiic^L. 

1 0 3) ^t^nmt-r^^mm(zj:?,mi±i^n^<Dmmyji^ 

o 

^ a { C J; § fiS S i*: tft ^ CD $ij jai ^ o 
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n ^ ^ |g| { c i: 5 a ^ © $fj :^ o 

^©I5BB 1 T^M 7 o\^-fM^\z^m.(D-n'&^^n\zV:fl o 
9. jgg (S 1 0 1) ©fiEm^I^^0P«f{i. K-)i^t\,izn^ 

25 ^T•5I^^^S^L< lil'msom^^^l^l-^c: tic J:oT^t-9 

1 0. ifig (s 1 0 2) ©frie^i!Lg/^•:^^->©9ll^li, m^^n 
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A:^> ai!I^^b< {i^HU. Jg:/jNO>r >4^zi-<->'3 >B^® t 
tti, S/jN^>^a^-S/3 >i^rat... ©Sii[^5 (n) tnc 

{i. «■SC&SgT^^^Si:■r6 4»4fflS©/ci6©^E!lSB^^<^. WlB 

13. iSg (S 1 0 3) ©BriE^aS^fT©lt^li, ^(*:^(KAL 

LTC^S BW^M tl^^ L/C at* f/< h ©|^ 

#J(c(Rif$it$m^i:. f-^-y hi^^y ti§fii/j:iS5l • tt 

Sm^i:*>'i/iSC i:^4t@t"r<5ii^©«SBg 1 7!jM 1 2©t> 
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^mmz^^m^i '^iiio^m. mm. mm. siist. m 
m^Aiit ^rs7^\nmxi3^m (2 0 o) xij^ntzmm 

. ^^mf}<vto^^mm^< ^ - > ^m^t ^mm^< ^ - ym'^ 

(2 0 2) MB^i^miznb. ik^:^nfzmmmm^< 

20 (2 0 3) t^^r-r^C 

sirens c;^2l^ii^S(cJt-rs$«Jffll^tT^ t>©T*)0. 

nB^m^xit^n^^mMiizMb. ^^^tifz^mmm 
^^i^-yizm-^i^^xmrnmncom^^no z f^i^mt-r^m 
>^<omm 1 4 iztm^tifz^mmizx^m^mi.^omm^m 
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« IC J: 5 mt* tt:«fc ^ © {^J Si ^ g o 

\zmm-r^zt^nmtt6m^(Dmm\ atj^i 9©t^•rn 

*^ ( ciE St $ n ^ a ^ { I J: a ^ «: ^ ^ © iSfj ^ g o 
2 1. fjiE^ijas^sii, ifist-KttT. ^f^<Dmizt'^y h 

65 



wo 97/44671 



PCT/JP96/01333 



10 2 3. MBWiiSiMmm^miu m^Btmwt^t^K^^^izi&mmm 
3 © V ^ -rn A^ ( c E IK ^ n ^ J* ts t c J; § m sfc ^ © $•] snii g 
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2 5. mmmik^'^t ^mzu'^m^. mm^miz^^. m.mm 

miz x^miSE{^n.^(Dmmmmo 

^©faffl2 B ^zBW(,^tlfz^&m^z^zmis^{¥n.'f■(ommmw■ 
25 

2 7. H)^^^^*(Co^^T. set. a^^. i5feM^^©«-iSST' 

^©ijia 1 4 7!jS2 %o:>\,^-rni3^\z^m.-^ntz^mmzx^m 
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10 3 0. tn^mmy<^^-ym^^m\t. m^^tifzmuizMLx^ 
15 ntz^mmz ^ « m^i^tsL^cDmm^wio 

20 mi 47bmz o(Di^tM^izBm^ntz^&iisnz^:smn{^i^ 
3 2. m^fumi^nm^mi. Ati^ntz^^t^ihtkt^m'^i^ 

'^^^mz^m-r^mmmm=^mmmrfm^b< umim^cD^ 
^nfz^mwzj:^m^i^n'f-(Dmmmw:o 
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10 3 4. mmmmy<i^-y^^^wnu ^i^nxumi^^t^m^m 

ife ^ n A: ^ « i C J; ^ i» «: a ^ ® M ffll ^ S o 

^mm^m ^ ^ < m^t ^ «k 9 c ^as/N- ^ - > ^j*^ u 
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^ :xm2 inmm e 3 - ? o i e 9 
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(S) XlUt3 (#ifl¥ 3 - 1 7 5 3 6 1 
20 Xlllt3T{imii^#SE&^SIIcSlf1-©(CS*L. ^iilllBj-eii 

t*^ y h tcs<t'-r©"esis?^e©^i*(Ci)gn4' < m^O]^i?^^;t 
25 <tr-^6o 

M-r^ 1 xiimts:©^ffi^^g^iitK-r'5i'©iam{i^'5o b*>t 
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(D :S:it4 (#M¥ 8 - 6 2 2 2 4 . PSSC) 
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(D ISCII^ 5 (#P3Bg 6 1 - 6 8 5 6 3-^, i|*X||) 

(© :S:®:6 (#Paflg 6 2 - 1 0 0 6 6 2-t. 3>ho>...) 

:^ ^< - (r J: o T in ^ $ n t> ©-gp^ ig-Jft m -r -5 lg 
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(2) 35Cfilt7 (#M^ 5 - 9 9 9 3 6 Ta:«7) 

(D :5:it8 (#gg^5 - 2 s i 2 3 msBmrni^) 

l^3Mm4ffl^2 9^f-'^3 6tfC{i. r^lggggp 4 4 

^-y- (la/T^-frT) A-^^lt^n. ^miS^^l 5** C 
15 {C^Oo ^limig^35 4 4 0±®C{iHgiJ 4 6, 4 8, 5 0 

wtif'on. ^BUi^mmm^us 2> ^f-^ ^x*<i^isi^ii5 4 

. f&f?^?&S5 6A^jSA^n5o SC51I©aJ5 8CD±{cStt;:rL/- 
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